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INTRODUCTIC
& OVERVIEW




EARTH SCIENCE
APPLIED SCIENCES
Welcome

¢KS LI ad @SINIglra 2yS 2F aAaAIYyATFTAOFYy(d INRSGK YR NBA
grateful to be able to share some outcomes and impacts of that growth with you in this annual suriifnary.

year, our core elements doubled to incorporate the Indigenous Peoples Initiative, Prizes and Challenges, and
Equity and Environmental Justiae pat of Community Actionin addition to ARSET, DEVELOP, and SHRKIR.
expansion provided ample opportunities for growth and collaboration, @ntteam responded with

enthusiasm and a reliable zeal and passion for advancing the use of Earth informagoni&al benefit.

™

In addition to this expansion of our core offerings, our programs experieseeeraly | 22 NJ & f | dzy OK S &
DEVELOFfturned to inperson projects at all locations, while continuing to offer virtual opportunittiRSET

offered its first trainings related to Climate & Reslience and launched a quarterly newsletter to keep the growing
community of trainees updated on tHatestofferings SERVIR launched the second phase of SERVIR West Africa
in cooperation with the International Crops Research Institute for the SeidiTropics (ICRISAGE) the

implementor forthe consortium in work related to agriculture and food setywater resources, land cover

and land use change, and weather and climate for the next five years.

On the dayto-day, most of our work has transitioned back to a hybrid environmamid travel has returned. It

has been a joy to reconnect with inter@nal colleagues and to work-person with our teams yet agaim

2022,our team participated in numerous virtuahd inpersonmeetings conferencesand workshops, including

GEO WeeR022 in Accra, Ghana, the Tribal GIS Conference, and the Ground@&Arklational Assembliy

name a fewThe Capacity Building Programntinued tolead b ! { Ed&®th Science Applicatiokgeekin 2022

including two days iperson with the NASA DEVELOP teams and Applied Science interns at NASA Headquarters.

Onbehalfoli KS / I LI OAG&@ . dzAf RAYy3 t NBANI Y ¢ Ssuppditerd, anthef A 1 S
communitythat help us impact so many across the globkis report provides just a preliminary view of our

impacts, and | invite you to explore the Capaé&itylding webpage and our program offerings to learn mQne.

behalf of the entire Capacity Building familye lwok forward tomany more years of growth, partnership, and

learning

Nancy D. SearhyPh.D.
Capacity Building Program Manager

NASA Earth Science Applied Sciences: Capacity Building 2022 AnnualSummary 4



@ EARTH SCIENCE
APPLIED SCIENCES
Introduction

¢KS 91 NI K { OA SxpOiSd Seidn@ei Frdg2#SR arontt@d efobts to discover and
demonstrate innovative and practical applications of Earth observatd8Ractivities colldorate with

organizations across all sectors to apply scientific findings and satellite data in their detidimy activities.
The Program has three primary lines of business: Applications, Capacity Building, and Bfigaigement
Program activitiestgoport our goals to deliver nedgerm uses of Earth observations, build capabilities to apply
Earth science data, arabllaboratewith the science teams for NASAtellite missios.

¢ KS | LILJ A Sdpacify Buildny Préuda@BP¥trengthens skills of individuals and instituticar®und
the globe touseEarthobservations and increasawareness within noiraditional audiences of NASA Earth

observations datgproducts applications, and serviceSBP engages across k@PApplication Area@ortfolios
of Water Resources, Disasters, EcolodgimaiservationHealth & Air Quality, Agricultur€limate & Resilience,
Wildfires, andother applicatiors of Earth informatiomncluding Energy, Urban Developmeand Transportation
& Infrastructure.CBRwvorks through both program and element activities. Program activities include
participating in domestic and international capadituilding groups, such as the Group on Earth Observations
(GEO) and the Committee on Earth Observation Satellites (CEOS), asnit@tiag internetwork groups such
asthe Earth Observation Training, Education, and Capacity Development Network (B€VNef) CBP includes
four Centerbased programmatielements the Applied Remote Sensing Trainlagpgram(ARSET), DEVELOP,
SERVIRndthe Indigenous Peoples Initiative PIRCBP also includes two elements housed at Headquarters:
Equity and Environmental Justice (EEJ) and Prizes & ChalleR@24RR EEJ, and P&C are part of our
Community Action area.

Element Descriptions

ARSEProvides accessible, relevant, and céree training on remote sensing satellites, sensarsthods, and
tools. Through online trainings designed for all skill levels, the program teaches basic to advanced remote
sensing skills to a worldwide audience using freely available data and software.

DEVELO&addresses environmental and public policy issues through interdisciplinary feasibility projects that
apply NASAarth science information and resources to community concerns. These projects provide
experiential learning and workforce development opportunities for both participants and partner organizations
to utilize geospatial data and resources and inform decisiaking processes.
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https://appliedsciences.nasa.gov/
https://appliedsciences.nasa.gov/programs/capacity-building-program
https://appliedsciences.nasa.gov/what-we-do/capacity-building/arset
https://develop.larc.nasa.gov/index.php

EARTH SCIENCE
APPLIED SCIENCES

SERVIB a joint initiative of NASA, USAID, and leading geospatial organizations in Asia, Africa, and Latin
America, that partners with countries and organizations in these regioaddeess critical challenges in climate
change, food security, water and related disasters, land use, and air quality. Using satellite data and geospatial
technology, SERVIR-develops innovative solutions through a network of regional hubs to improvierese

and sustainable resource management at local, national and regional scales.

The Indigenous Peoples Initiative (1BBrt of Community Actionseeks to support and cultivate efforts within
Indigenous communities and NASA to increase the use tf Baaservations (EO) to inform decisions, policies,

and actions. The IPI team is uniquely positioned to foster respectful and reciprocal relationships between NASA
and Indigenous communities to sustainablyd=velop trainings, projects, and tools. Thdgpd of this work are
centered around placbased remote sensing trainings, community engagement, and creating diverse Earth
Science opportunities.

Prizes and Challengeaso part of Communmy Action,crowdsources ideas, technologies, scientific advances, and
other solutions from people around the world through incentivized competiti@ysopening missions and

guestions, the number of people sharing interdisciplinary kealge and collaborating to tackle challenges
togethermultiplies¢ £ £t Ay ONBIFaAy3a (GKS fA{StAK22R 2F 3ASYSNI Ay
toughest problemsThe element partners with other federal agencies, international space ageaoggyrivate
organizations to host competitions, sharing focused, defined problems and awarding cash prizes, recognition,

and other incentives for winning solutiorBrizes and challenges allow us to reach people with diverse

backgrounds, skillsets, and exjences, and bring otdf-discipline perspectives and tools to the table.

TheEquity and Environmental JustileEJelement the final component o€ommunityAction, helps ensure
Earth data can benefit everyone, regardless of race, color, national origin or income. The element provides
resources to help communitiexcross the USiake informed decisions about issues affectingm. The element
also builds new partnerships supportcommunity outreach, training, andformationand tools that use Earth
observationsThe element aims toreate opportunities fopeople to utilizeEarth observations and information
T which empowerghem with enhanced tools to protect and strengthen their community
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https://www.servirglobal.net/
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@ EARTH SCIENCE
APPLIED SCIENCES
2022 Overview

Throughout2022, the Capacity Building Program continuedtold skills across a broad range of experiences,
sectors, thematic areas, and geographiesthis section, gu can explore th& IN2 3 Njen¥r&l2d22reacha 6 &
0§KS ydzyo SNE ¢ .¢HAWRves npactEaridt avhykbe measuiedumbers and metricsead our
Impact Storieto learn more abouthe effectof our work onspecificpeople and places.

« A A
HRAH. & KbSzY' 0 S NA

The Capacity Building Program engages individuals and institutions through a vasidtkooifildingmethods:
trainings, feasibility studies, partnerships, competitions, and projects. 18,268 program conducted98

trainings,71 feasibility studiesand 135 projects.Representatives of CBP attend®82 meetings, events, and
conferences around the world.

24,186 8,662 73
Individuals Institutions EO Assets
Engaged Engaged Applied

CBP activities addressewhti KSYIF A0 (2LIA0&a Ay |fAIYyYSYyld 6AGK GKS !
Agriculture,Climate & Resilienc®isasters, Ecologic@bnservationHealth & Air Quality, Urban Development,

Water ResourcedVildfires, andopics that cut across these applitman areas CBP also engaged with a wide

variety of institution types, including academia, rprofits, tribal organizations, feprofit companies, and

governments at the local, state/prowia, and federal/central level, as well as intergovernmental orzstions.

NASA Earth Science Applied Sciences: Capacity Building 2022 AnnualSummary 7
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Thematic Area Addressed

Wildfires

1.9% Agriculture
Water Resources 16.8%
20.9%

Climate & Resilience

Urban Development 7.5%
2.2%
Other

1.2% ) )

?e;lth & Air Quality Cross-cutting
T%

11.2%

Disasters

Ecological Conservation 8.4%

26.2%

Institution Type Engaged

Intergovernmental Organization
1.6%

Federal/Central Government
15.6%

Private Sector (Non-Profit)
11.3%

Academic Institution
488%

State/Provincial Government

41%

Private Sector (For-Profit)
15.3%

Local Government

2.5%
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4
HAH. & S LJ

Through international partnerships, outreach, amdltilingual offeringsCBP has been able ¢xpand the
networks of individuals and institutions aware of, able to access, and able to apply Earth obsera@oa®,
CBP activities reachddl countries, noted irdark blueon the map below. CBP activities also impacte8@ll
states andB US teritories. Each program area impacts different parts of the world in unique ways; for example,
{o9wxLwQa Ay@SadyYSyida KINySaa G§KS OldawdlopmeitsvithtBethubda OA Sy (i
DEVELOP impacts states through hiring and prpgtherships.
; P e - ‘ CBP Global Reaith202
P

& PR e ae-— Number of CBP
= il =* elements reaching eac
country in 202.
Darker colors denote
more elements working
in or with a country.
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ARSET

159 countries

DEVELOP

33 countries -y

SERVIR

59 countries DTN O
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ARSET

50 states

DEVELOP

47 states

SERVIR

15 states
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EEJ

50 states

Indigenous

Peoples
11 states
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@ EARTH SCIENCE
APPLIED SCIENCES
ARSET

HHh GS NIDA S 6

Over this pastyear ! wihstruct@ra produced and delivered 18 new trainings on a wide variety of topics,

NBII OKAy3 | G201t 2F wmInndg LI NI A OA Lkegsiomtraikings pep ¢ O 2 dzy
month! Some brand new topics were covered, including humanitaajaplications of remote sensing, evaluating
ecosystem services, and a total of 61 guest speakers brought their unique expethsdrtmnings In addition,

the teambrought on four new team members, three trainers and a training coordinator, and gtai@arterly
Newsletter, which features newsworthy items, past and future training opportunities, and highlights of

individual participants who have put their training to good use. This year also saw the returpeson

training workshops, with one cmlucted at the Pecora conference in Denver, Colorado and another, led by the
Interagency Water Working Group Science and Applications Team (ISAT), in Argentina.

| AAKEf AIKEG {02 NEB

Steve Hinton is a Consation Scientist with the Tulalip Tribes, who
are looking to implement a portion of their climate adaptation
strategy that involves documenting current natural capital assets i
the Snohomish River Basin in Washington State. Steve notes tha
they hope tha using the current environmental conditions as a
baseline, they can advocate for changes to local land use laws a
management strategies that help to conserve, restore and adapt
under changing climate conditions. Steve attended the ARSET
CNI AYAYEAYD @ AG0AdeaidSY { SNBAOSa 4A ¥S {SyaAry3¢
gain insight into available resources and review case study projects Figure 1Steve Hinton

the topic while the Tulalip Tribes seek funding for this initiative. Image credit Steve Hinton
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@ EARTH SCIENCE
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DEVELOP

HHh GS NIDA S 6

In 2022, DEVELOP navigatesharlwind of change, growth, and forward momentum. While working together to
reopen our DEVELOP offices and bring bapleiaon projects, the program was able to maintain virtual
opportunities through our established Virtual Environmental Justice (V&é&cis and utilize floating Pepp
Projects (PUP) to conduct projects in exploratory locations. Expanding how we work with project partners,
DEVELOP was also able to ketst new project types, including listening and tech and innovation projects.

In a continued effort to increase outreach

and recruitment, DEVELOP ramped up
participation in conferences and meetings
around the U.S., padipating in over 30
events. This engagement highlighted the |
many applications of Earth observatioios
address decision making needs. It also
KAIKEAIKGISR K2g 59+
participant development is an integral
component to how those needs are

addressed. : - . .
Figure2. DEVELOP Participants at the American Geophys

Union Fall Meeting in Chicago, lllinois in December 2022.

To cap off the year of change, Mike Ruiz made the difficult decision to retire at the end of December 2022. After
24 years of creating and leading the DEVELOP Program, Mike stepped down as the Program Manager to spend
more time with his family. @ NR&a Ol y Qi SELINB&a GKS 3INI GAGdAZRS | yR NB
and the commitment to ensure the program continued to successfully move forward the past 24 years. Mike will
be greatly missed!
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| AIKE ABRG { 02 NJ

ProjectHighlight

Albuguerque, Bw Mexicois experiencing increasing urban heat
island effects, which impact the community's health, safety, ant
comfort. DEVELOP partnered withthe\ 1 & 2 F | f 0 dz
Department of Environmental Health, Department of Parks and
WSONBFiA2yZ YR a[SGQa tftlyd
Thermal Infrared Sensor (TIRS) and the Ecosystem Spaceborr

[F

Thermal Radiometer Experiment on the International Space lg;/pEaSCIyﬁzggg y
Station (ECOSTRESS), along with the Integrated Valuation of 66 A
Ecosystem Services and Tradeoffs (INVEST) Urban Cooling and I

ENVIMet models, the team modeled tree cover interventions 03

and created land stace temperature maps. These results communicate to project partners how an increased
canopy can mitigate urban heat and assist the city to make-dat@n decisions for their tree planting go&he
city is sharing the DEVELOP results online alondsi@dimate Action Plan to support cooling interventions.

Event Highlight

After two years, DEVELOP participants returned to NASa#lddiarterso showcase the summer projects during

HAHH 9FNIK {OASYOS ! LILX AOI A2y athandiéiurdd 2Wprdect pdstbrs, 8 5 | & Q
flash talks, a DEVELOP alumni panel, and a panel of summer partners from thedi@RlrResources

Conservation Servic&astern Shore Land Conservancy, and the Chilean Embassy. Additionally, participants
presented 14INRP 2S00 a GDANILdz- ff& GKNRdAdzZAK2dzi G0KS 6SS1z AyOf dz

National Park Servic&lP3.
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@ EARTH SCIENCE
APPLIED SCIENCES
SERVIR

HHih OSNIDA S S

During 2022the SERVIR Science Coordinatiorc®ffsCOjontinued to provide science and technical support

and coordination across theERVIRetwork. This was the third and final year for the SERVIR Applied Sciences
Team (AST) selected through the ROSES 2018 solicitation, and a new/AppRadSciecesTeam was

announced, selected through the ROSES 2021 solicitation to begin activities in January of 2023. SERVIR West
Africa began Phase Il activities, implemented on March 15 and with the official launch ceremony for its second
5-year phase held Noveper 1 as part of GEO Week 2022 / AfriGEO Symposium events in Accra, Ghana. SERVIR
Mekong ended Phase | activities at the end of the fiscal year, with the launch of Phase Il for the hub, now
renamed as SERVIR Southeast Asia (SEA), planned for Janua®3 2fh@BERVIR network continued to

embrace new opportunities and ongoing initiatives in 2d82ludingthe SERVIRastern & Southern Africa
Gendersensitive Agricultural Indeiased INSurance (GAIINS) stakeholder engagement workshop in Kenya in
June, NAS AsiaAQ Project team meetings in Thailand in Jahd SCO patrticipation in theorest Data

Partnership Meeting in Washington, DC in Augastiin the NASA and the Environment Symposium in
September.

| AAKf AIKG {2NASA

In January of 2022, the Government of Malawi uaétcbmmunityBased Flood Early Warning System (CBEEEWS)
designed in part by teams from two SERVIR tigbwarn communities of flooding around the Phalombe River.
CBFEWS pairs ground observation with satellite

data from the GEO Global Water Sustainability

(GEOGIoWS) initiative to provide up today

flood forecasts. It integrates the GEOGIoWS

streamflow forecasting service, which was co

developed with SERVIR Applied Sciences Team

P1 Dr. Jim Nelson. Funded and impleteerby

the UN Development Programme (UNDP) and

other regional partnersThe service was
RSaA3IYSR 6AGK SELISNIAAES FNRY {9w+xLwQ&d 9 &aidSNy
and Southern Africa and Hindu Keildimalaya

hubscthe latter having previously designed Figure5. Communitybased flood early warning systems

CBFEWS programs in Nepal. FedsokuSd,  (CBFEWS) use stream gauges (like the one pictured above) ¢

5SLJzie 5ANBOG2NI 27F a lsatelig precipitaioGdgia lQRrevElstiinelypwarnings to nearb
communities (Image Credit; ICIMOD)
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